Abstract
Health, nutrition, and public policy
During the past few years, health has come to occupy a central place in the most pressing dimensions of the global agenda: economic development, national security, democratic governance, and human rights. This recognition has been associated with an extraordinary expansion of development assistance for health.
The main message of this paper is that if we are to meet the challenges and take advantage of the opportunities offered by an increasingly interdependent world, we must develop a new way of understanding the role of health and nutrition in the broader global agenda. This will help us develop the policies that can generate progress around the world, which must be based on scientifically derived evidence.
We begin by discussing the relationship between health and economic development. Next, the impact of the performance of health systems on economic growth is analyzed. The epidemiologic transition in low-and middle-income countries is then summarized. We then describe two national social policies developed in Mexico to confront its health and nutritional challenges and contribute to economic development. The paper concludes with a discussion of the meaning of the international dissemination of the results of these programs and their use in the design of similar new initiatives throughout the world.
Health and the economy
In a context of growing global visibility for health matters, their relationship with the economy has become the object of intense scrutiny. For decades, the connection between health and economic growth was viewed as a simple, unidirectional relationship: economic growth promotes health through better living conditions, improved nutrition, and increased access to education.
Reality, however, is more complex. We now know that good health is not only a consequence of but also This article builds on the keynote lecture of the 6th Nestlé International Nutrition Symposium, held on 22 and 23 October 2009 in Lausanne, Switzerland, which was devoted to a multidisciplinary examination of the interrelations among health, nutrition, public policy, and economic development. Some of the ideas discussed in the conference were incorporated in this article. a condition for economic growth ("healthier means wealthier"). First, health protects family assets. Second, health improves educational performance, which has been shown to be one of the most powerful instruments of economic growth. Third, healthy populations have higher savings rates, which lead to investment. Finally, health increases productivity, which is also a major determinant of economic growth.
The hypothesized link between population health and economic growth is consistent with empirical evidence. A randomized, controlled study involving 17,000 Indonesian adults demonstrated the beneficial effect of iron or iodine supplementation on productivity and earnings [1] . Another study highlighted the contribution of nutrition in childhood to adult health and income [2] .
This type of evidence promoted the creation of the Commission on Macroeconomics and Health in 2000, which was set up by the Director General of the World Health Organization (WHO), Gro Harlem Brundtland, under the chairmanship of Jeffrey Sachs. The final report of the commission demonstrated that a 10% improvement in life expectancy at birth is associated with an annual increase in economic growth of 0.3% to 0.4% [3] . It also estimated that at the global level a cumulative additional investment of US$66 billion by 2015 would generate an economic return of US$360 billion.
Health systems and economic growth
Yet things are still more complex. The figures presented above refer to the direct effects of improved health on economic growth. But a substantial part of these effects is mediated by the way health systems are organized and financed. And this opens up a whole new dimension of interactions between health and the economy: the institutional dimension.
Above and beyond the direct effects of better health on economic growth, the health industry itself has become a major sector of the economy. In fact, health represents the largest sector of the largest economy in the world, with close to 17% of the GDP of the United States devoted to this industry. Globally, health-related goods and services constitute 9% of the world economic product, over US$6 trillion measured in purchasing power parity. Of course, a single country, the United States, accounts for 40% of this money, but even in the poorest countries health is a major sector of economic activity, with huge implications for the performance of the rest of the economy, including key variables such as inflation, employment, and competitiveness.
The relationship between health and the economy can lead to either a virtuous or a vicious cycle. Productive investment in equitable, efficient, and high-quality health services has a positive effect on all economic activity, because it raises the quality of human capital, improves productivity and competitiveness, creates jobs, encourages scientific research, and stimulates technological innovation. Besides, good health is a necessary condition for equal opportunities. This makes healthcare an essential element in the fight against poverty. In contrast, unproductive health spending has a negative effect on the economy, because it increases inflation, reduces productivity and competitiveness, depletes savings, promotes bankruptcy, gives rise to inequalities, and diverts funds from better social uses.
As we can see, there is a fundamental connection between the performance of the health system and the performance of the economic system. This link has occupied center stage in the current, intense debates around healthcare reform in the United States, since a major part of the rationale for fixing its health system has been precisely to prevent the major cause of business and family bankruptcy and to restore the competitive capacity of the American economy, especially in these times of global recession.
The point here is straightforward: policies do matter. Although health systems are somewhat idiosyncratic and reflect the specific circumstances of each nation, there is one generalization that we can make when we compare countries: There is huge variation in the performance of national health systems, even at the same level of income per capita and at the same level of health expenditures per capita. This is probably why during the past few months there has been a growing realization of the importance of health systems and a burst of new initiatives to strengthen them as a key strategy to accelerate progress toward the health-related Millennium Development Goals. In the words of the legendary nutritionist Professor Vulimiri Ramalingaswami of India, if we are to achieve those goals, we need not only more money for health, but also more health for the money. Increasingly, the focus is on accountability for results.
The health transition in low-and middleincome countries
Awareness of the importance of health and health systems comes at a time of unprecedented change. Low-and middle-income countries are witnessing a particularly complex epidemiologic transition. This complexity is due not so much to a lack of resources, which is implicit in the term "underdevelopment. " It probably owes more to what the French sociologist Alain Touraine conceived as "maldevelopment," a qualitative notion that refers to a discrepancy between the needs of a specific population and the responses generated to meet them [4] . Many low-and middleincome nations are victims of maldevelopment through their poor planning procedures, careless adoption of inadequate development models, and badly implemented policies.
The essential characteristic of maldevelopment is the juxtaposition of problems. In contrast with the development model of currently advanced societies, where new problems tended to replace old ones, in maldeveloped societies old and new problems coexist in a complex present fraught with contradictions and inequalities.
The field of health reflects better than any other this qualitatively different pattern of development. Whereas rich countries experienced a substitution of old for new patterns of disease, the developing world is simultaneously facing a triple burden of ill health: first, the unfinished agenda of infections, undernutrition, and reproductive health problems; second, the emerging challenges represented by noncommunicable diseases, mental disorders, and the growing scourge of injury and violence; and third, the health risks associated with globalization, including the threat of pandemics such as AIDS and influenza, the trade in harmful products such as tobacco and other drugs, the health consequences of climate change, and the dissemination of harmful lifestyles leading to the silent epidemic of obesity, which someone has termed "globesity, " precisely to underscore its links with globalization.
Who would have imagined that weight gain would be occupying such a prominent place in the global nutrition agenda at the dawn of the 21st century? It is true that in the late 1960s there were already clear indications that an overweight problem was developing in the United States [5] . However, in those same years, the international nutrition agenda was overwhelmingly dominated by childhood undernutrition and the socalled "protein gap" [6] .
Few people anticipated that in just four decades, the "overweight problem" in the United States would reach epidemic proportions, cross the Atlantic, penetrate Western Europe, propagate to other developed nations, and eventually reach even the world´s poorest nations to become one of the most daunting challenges of our time.
Today there are more than one billion overweight adults globally; 300 million of them are obese [7] . Current obesity levels range from 3% in China and Japan to around 80% in some of the islands of the South Pacific. Children are being increasingly affected. In Thailand, the prevalence of obesity in children 5 to 12 years old is 15%. In Mexico, the prevalence of obesity in that same age group increased from 6% to 10% between 1999 and 2006 [8] .
In the developing world, this epidemic first affected affluent, middle-aged adults in urban settings, but it is now spreading to rural areas and indigenous populations, affecting younger age groups, and rapidly turning obesity into a disease of the poor [5] .
What is particularly baffling is the fact that this new epidemic is unfolding when several low-and middleincome countries are just beginning to control their undernutrition challenges.
We shouldn't be overoptimistic in this last regard, since 850 million people worldwide still suffer from hunger. However, it is also true that there are several innovations in this arena that need to be analyzed and disseminated, because they reflect the crucial role of knowledge in improving health and nutrition.
Evidence-based policies in Mexico
Knowledge improves health through three main mechanisms. First, knowledge gets translated into new and better technologies, such as drugs, vaccines, diagnostic methods, and nutritional products. This is the best-known mechanism through which knowledge improves health. But second, knowledge is also internalized by individuals, who use it to structure their everyday behavior in key domains such as personal hygiene, sexuality, child-rearing practices, and, very importantly, feeding habits and nutritional practices. Finally, knowledge becomes translated into evidence that provides a scientific foundation for decisionmaking both in the delivery of health services and in the formulation of public policies.
Two recent innovations in the design, implementation, and evaluation of social policies in Mexico illustrate the uses of knowledge to improve health and nutrition.
The first case is a comprehensive initiative implemented in the late 1990s to enhance the basic capabilities of families living in extreme poverty. Initially called PROGRESA and later renamed Oportunidades, this program creates incentives for families to invest in their children's human capital through what have been termed conditional cash transfers (CCTs): targeted income supplements that are conditioned on the fulfillment of certain elements of coresponsibility. Three of these requirements are salient: first, sending children to school rather than to work; second, attending a clinic in order for the family to receive a specified package of health-promotion and disease-prevention interventions; third, providing a specially formulated nutritional supplement to pregnant and lactating women, all children aged 6 to 23 months, and low-weight children aged 2 to 5 years.
Before providing the monthly cash to the family, program staff verify that it has actually completed the required medical visits and school attendance. Denial of cash transfers for noncompliance has been very low.
Among its innovations, this program has adopted a gender perspective, in that the cash transfer is provided to women, who are thus empowered by their control over family resources. Furthermore, in order to correct gender discrimination in access to education, scholarships are higher for girls than for boys. In its careful design, the program limits the total cash transfer received per family to the equivalent to having three children in school.
Oportunidades has grown to become one of the largest CCT programs in the world. It covers 5 million families -about 20 million persons -and has an annual budget of US$3 billion [9] .
In a decision that proved to be visionary, the Mexican Government decided, from the very beginning of the program, to evaluate its effects using a randomized design [10] . Because of budgetary and logistical constraints, it was impossible to enroll all eligible families simultaneously. It was therefore decided to phase in enrollment over a period of 18 months, starting with poor families living in rural communities.
For evaluation purposes, eligible communities were matched on the basis of socioeconomic and demographic characteristics, and then they were randomly allocated to participate in the CCT program in either a first or a second stage. A baseline survey was carried out in 1998 to obtain information on indicators related to the expected outcomes, including education, health, nutrition, employment, income, and expenditures. In total, 24,000 households in the selected communities were surveyed. Follow-up measurements have been carried out at regular intervals since then. An initial assessment carried out in 2000 showed that cash transfers were associated with better outcomes in most domains. In the nutrition area, two findings were particularly relevant [11] . First, 55% of the children in the intervention communities ate the fortified food supplement at least 4 days a week. Second, children in the treatment communities were on average 1.1 cm taller than children in the control communities at 2 years of age.
Further measurements showed similar results, as well as improvements in the prevalence of anemia in children. A recent study demonstrated that larger cash transfers were associated with better outcomes in height-for-age, prevalence of stunting, and hemoglobin concentrations, among other indicators [12] .
In addition to shielding the program from political manipulation, randomization has the scientific advantage of making it possible to attribute the observed changes to the intervention and not to confounding variables. Rigorous evaluation also played a crucial role in assuring the continuity of the program through a change in administration. Indeed, the encouraging results produced by the initial assessment persuaded the incoming government not only to continue with the program, but to improve its design, extend its coverage to also include the urban poor, and augment its benefits.
The strong evaluation design has helped to turn Oportunidades into a model program throughout the world. In Latin America and the Caribbean, there are similar programs in Brazil, Colombia, Chile, the Dominican Republic, Ecuador, El Salvador, Honduras, Jamaica, and Nicaragua, benefiting 75 million persons. Recently, New York mayor Michael Bloomberg established the program "Opportunity New York City, " inspired by the successful experience in Mexico [13] .
There is no doubt that the broad international adoption of the CCT approach is in part due to the investment made by the Government of Mexico in external assessments and in the dissemination of their results [14] . However, in health matters we are always victims of our own success. Even as Oportunidades was proving its value in reducing poverty and improving health, the beneficiaries were experiencing new disease burdens, while their expectations for higher quality of care were growing. Ironically, a substantial proportion of the cash transfer received by poor families was being used to finance care that was not included in the initial basic package of interventions, which was mostly focused on the pretransitional pattern of disease burden.
On the basis of the successful platform provided by Oportunidades, social protection for poor families needed to be expanded by taking the next bold step: universal health insurance. This was the focus of the recent structural reform implemented in Mexico.
The details of this reform will not be discussed in this paper, since it was the subject of a series of seven articles in The Lancet [15] [16] [17] [18] [19] [20] [21] . It will suffice to mention that the Mexican reform is probably a textbook case of a policy designed, implemented, and evaluated making use of the best available knowledge.
Thus, national health accounts analyses revealed that 50% of total health expenditure was out-of-pocket. Not surprisingly, close to 4 million Mexican households were paying catastrophic sums every year to meet their health needs. As a direct result of these high levels of out-of-pocket spending and catastrophic events, Mexico ranked poorly on the international comparative analysis of health system performance developed by WHO in 2000 [22] . These results pushed the Ministry of Health to request further analyses that showed that catastrophic expenditures were concentrated among poor and uninsured households.
The results of these analyses were used as advocacy tools to promote a reform of the General Health Law establishing a system of social protection in health, approved by the Mexican Congress in 2003. This system is reorganizing and increasing public funding to provide universal health insurance, including the 50 million Mexicans, most of them poor, who had been excluded from formal social insurance schemes because they were self-employed, were out of the labor market, or worked in the informal sector of the economy. The vehicle for achieving this aim is a public scheme called Seguro Popular, funded predominantly through federal and state subsidies. The program has elicited an enthusiastic response from the population, so that by June 2010, 31.5 million people were enrolled in it [23] .
It is worth mentioning that the new law mandated that families in the two lowest percentiles of the income distribution, including the Oportunidades families, would be enrolled first. The net result has been a remarkable increase in the scope of benefits. From the original Oportunidades basic package of only 13 interventions, the Seguro Popular now encompasses over 260, which include all interventions at the primary and secondary levels of care.
Like its predecessor, the new reform has been subject to a rigorous external evaluation. In addition to observational studies, the evaluation has again used a randomized design, taking advantage of the phased rollout of Seguro Popular. In the treatment and control communities, a sample of around 36,000 households was surveyed at baseline to collect information on several expected outcomes, focusing on financial protection. Barely 10 months later, the first follow-up measurement has already shown a significant reduction in catastrophic expenditures, especially among poor households [24] .
Conclusions
The international dissemination of the Oportunidades and Seguro Popular evaluations and their use in the implementation of new initiatives throughout the world clearly show that the dilemma between local and global research is a false one. Globalization can turn policy knowledge into international public goods that can be used to address local problems. Such application, in turn, feeds back into the global pool of experience, thus generating a process of shared learning.
The opportunity for the first half of the 21st century therefore relies upon the design and implementation of evidence-based programs. Rigorous execution of these programs will enable us to live up to the health and nutrition challenges of our interdependent world.
